INTRODUCTION
methods for performing this important step in seismic data processing. This paper describes another method with significant advantages in computational simplicity and effiThe high computational cost of 3-D poststack depth miciency.
The development of accurate 3-D poststack depth migration has been hindered by the fact that commonly used finite-difference migration methods cannot be extended easily from 2-D to 3-D. In particular, 2-D depth migration methods that are based on implicit depth extrapolation of the seismic wavefield, such as the common "45-degree" finitedifference method (e.g., Claerbout, 1985) , are difficult to extend to 3-D processing. 
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Blacquikre et al., 1989) have noted that 3-D reverse-time migration is relatively expensive, due to the large number of computations and the large amount of computer memory required.
Reshef and Kessler (1989) discuss the practical aspects of extending a generalized phase-shift method for depth migration (Kosloff and Kessler, 1987 ) from 2-D to 3-D processing. Because this method is based on explicit depth extrapolation via a two-way wave equation. splitting is unnecessary in their 3-D implementation. However, they note two difficulties with this method. First. as described by Kosloff and Kessler (1987) . the method requires the attenuation of exponentially growing evanescent energy via a spatially varying filter. Second, the method uses impedance matching (Baysal et al., 1984) to attenuate unwanted reflections, but fails to attenuate these reflections for waves propagating obliquely to a vertical velocity gradient. Both exponentially growing evanescent energy and unwanted reflections are symptoms of depth extrapolation with a two-way wave equation.
As noted by Claerbout (1985, p. 55), the problems associated with a two-way wave equation can be avoided by using a one-way wave equation for depth extrapolation of the seismic wavefield. However, depth migration via the oneway wave equation has traditionally been accomplished via an implicit extrapolation method (as in 4S-degree finitedifference migration), which requires splitting in its extension from 2-D to 3-D processing.
Splitting is unnecessary for csplicir extrapolation methods. Holberg (1988) describes a method for designing explicit extrapolation filters for the one-way wave equation, and Blacquiere et al. (1989) have extended this method for use in 3-D depth migration. Specifically. Blacquiere et al. compute and tabulate the coefficients of two-dimensional extrapolation filters. Each of these filters corresponds to a particular ratio of frequency to velocity. Depth extrapolation is then performed for each frequency, independently, by convolving a two-dimensional extrapolation filter with the seismic wavefield. Lateral velocity variations are handled by letting the coefficients of the extrapolation filter (extracted from a table) vary as velocity varies in both the .Y and y directions.
While direct convolution of two-dimensional extrapolation filters with the seismic wavefield is more accurate than splitting, it is also computationally expensive. The cost of direct convolution is proportional to N' , where N is the number of coefficients in the corresponding one-dimensional extrapolation filter that one might use in performing 2-D depth migration. In contrast, the cost of the splitting method is proportional to N. The relatively high cost of direct convolution with two-dimensional extrapolation filters motivated Kitchenside and Jakubowicz (1987) and Kitchenside ( 1988) to investigate alternative extrapolation schemes that combine direct convolution, splitting, and Fourier transform methods to achieve computational efficiency.
The 3-D depth migration method described in this paper is similar to that described by Blacquiere et al. (1989) This table is the same table of one-dimensional filters that one might use in 2-D depth migration. Specifically, stable explicit extrapolation filters were computed and tabulated via the modified Taylor-series method described by Hale (1991) . In practice, one-dimensional explicit extrapolation filters designed using any method, such as that described by Holberg (1988), can be transformed into two-dimensional filters by the McClellan transformations described in the previous section.
Because only the coefficients h, of the one-dimensional filters must be tabulated, one can afford to sample WAX/V in equation (1) 
